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PROBLEM TO BE SOLVED: To provide a fixing unit drive device which properly softly starts a fixing unit 
according to a use state of a heater. 

SOLUTION: When the heater having temperature independence characteristic is driven by an AC power 
source 110, supply power is gradually increased by slowly varying energization phase angle right after 
the heater is turned on. Thus, the device starts softly. In this case, elapsed time after the heater is turned 
off previously is measured by a timer 101. A CPU 102 variably controls the soft start time according to 
the measured value. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the fixing assembly driving gear which drives the fixing assembly equipped with the heater which has a 
temperature dependence property A phase control means to control a supply voltage by controlling an energization 
phase angle in case said heater is driven by AC power supply, A soft start means to change an energization phase angle 
gradually and to make a supply voltage increase gradually immediately after burning initiation of said heater, The fixing 
assembly driving gear characterized by having a measurement means to measure the elapsed time from the time of the 
last burning termination of said heater, and the means which carries out adjustable control of the time amount which 
performs said soft start according to this measurement value. 

[Claim 2] In the fixing assembly driving gear which drives the fixing assembly equipped with the heater which has a 
temperature dependence property A phase control means to control a supply voltage by controlling an energization 
phase angle in case said heater is driven by AC power supply, A soft start means to change an energization phase angle 
gradually and to make a supply voltage increase gradually immediately after burning initiation of said heater, The fixing 
assembly driving gear characterized by having a measurement means to measure the temperature of the heating element 
concerned in front of burning of said heater, and the means which carries out adjustable control of the time amount 
which performs said soft start according to this measurement value. 

[Claim 3] The fixing assembly driving gear according to claim 1 or 2 characterized by having the phase angle data table 
which set up beforehand the phase angle data which change the soft start time amount corresponding to said 
measurement value, and into this soft start time amount. 

[Claim 4] The fixing assembly driving gear according to claim 3 characterized by defining linearly the relation of said 
measurement value and soft start time amount. 

[Claim 5] The fixing assembly driving gear according to claim 3 characterized by defining exponentially the relation of 
said measurement value and soft start time amount. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment which drives the fixing assembly using the heating 
element which has a temperature dependence property like a halogen heater especially about image formation 
equipments, such as an electronic copying machine. 
[0002] 

[Description of the Prior Art] Generally, in order to control the supply voltage to a heater, the actuation approach called 
phase control is used. The outline of the various signal wave forms for performing phase control is shown in drawing 5 . 
The zero cross signal which shows from a top the voltage waveform of the AC power supply which is a source of 
current supply, and the zero cross point of AC power supply, the heater trigger signal which directs the burning 
initiation to a heater, and the current wave form of a heater are shown. The heater trigger signal immediately after 
burning initiation of a heater is outputted after the time delay set up for every pulse concerned on the basis of each pulse 
in the zero cross signal of AC power supply, and is controlling the electric power supply to a heater by controlling an 
energization phase angle for every half-wave type. 

[0003] By the way, generally, in case a halogen heater is turned on (ON), it is known that the high current called the 
rush current will flow. This is because a halogen heater has the temperature dependence property which the resistance of 
a halogen heater is low at the time of burning initiation of a halogen heater, and the resistance rises with lifting of the 
temperature of the segment of a halogen heater at it, and becomes regular with a certain fixed value. 
[0004] The relation between the resistance value change (a) of a halogen heater and change (b) of the current of a 
halogen heater is typically shown in drawing 6 . As shown in this drawing, at the low burning initiation event of the 
resistance of a halogen heater, the big rush current flows, and the heater current decreases as resistance increases by the 
temperature rise. 

[0005] Thus, the thing for which the life of the triac which is a heater actuation semi-conductor is shortened since the 
rush current flows at the time of burning initiation of a halogen heater, or as consideration of the flicker of lighting 
fitting occurring by line voltage variation, in case a halogen heater is turned on conventionally By changing an 
energization phase angle gradually and making the resistance welding time in a half wave increase gradually, as shown 
in drawingJZ , the approach of calling the so-called soft start which oppresses the rush current substantially is adopted. 
[0006] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned approach, whether it is during the fixation 
temperature control which it is at the time when the segment temperature of a halogen heater is high in case a halogen 
heater turns on, or it is a halogen lamp at the time when the time amount from after burning termination is last time 
short that is, the fixed soft start is performed. For this reason, sufficient electric power supply to a fixing assembly will 
become late, and flattery of the temperature control on the front face of a fixing roller will become blunt. 
[0007] Moreover, even if the halogen lamp that is, performed the soft start since the segment temperature of a halogen 
heater fell when the time amount from after burning termination is last time long when controlling by the condition that 
fixing roller skin temperature like low power mode is low, the rush current at the time of Heater ON became large, and 
there was a problem of shortening the life of said triac. 

[0008] This invention is made in such a background, and is a thing, and the object is in offering the fixing assembly 

driving gear which can perform a suitable soft start according to the operating condition of a heater. 

[0009] 

[Means for Solving the Problem] In the fixing assembly driving gear which drives the fixing assembly which the fixing 
assembly driving gear by this invention equipped with the heater which has a temperature dependence property A phase 
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control means to control a supply voltage by controlling an energization phase angle in case said heater is driven by AC 
power supply, A soft start means to change an energization phase angle gradually and to make a supply voltage increase 
gradually immediately after burning initiation of said heater, It is characterized by having a measurement means to 
measure the elapsed time from the time of the last burning termination of said heater, and the means which carries out 
adjustable control of the time amount which performs said soft start according to this measurement value. 
[0010] Thereby, when the segment temperature of a heater is high (i.e., when the elapsed time (Toff) from the time of 
the last burning termination is short), soft start time amount is short, and when segment temperature is low (i.e., when 
Toff is long), soft start time amount becomes long. In the result, for example, fixation temperature control, the electric 
power supply to a fixing assembly is performed quickly, and flattery of the temperature control on the front face of a 
fixing roller becomes good. Moreover, at the time of low power mode, since soft start time amount becomes long, the 
rush current at the time of Heater ON can be suppressed, for example, the life of the triac which is a heater actuation 
semi-conductor can be lengthened. 

[001 1] Instead of measuring the above-mentioned elapsed time, the temperature of the heating element concerned in 
front of burning of a heater is measured, and even if it is made to carry out adjustable control of the time amount which 
performs said soft start according to this measurement value, the same technical problem can be attained. 
[0012] You may have the phase angle data table which more specifically set up beforehand the phase angle data which 
change the soft start time amount corresponding to said measurement value, and into this soft start time amount. 
[0013] The method of defining linearly the relation of said measurement value and soft start time amount or the 
approach of defining exponentially can be considered. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail with reference 
to a drawing. 

[0015] The outline configuration of the fixing assembly driving gear applied to the gestalt of operation of the 1st of this 
invention at d rawin g 1 is shown. In this drawing, as for a control section and 101, 100 shows a timer, the segment a 
halogen heater and whose 106a of a thermistor and 106 a fixing assembly (104a is a fixing roller and 104b is an 
application-of-pressure roller) and 105 are [ 102 / CPU and 103 ] the heating elements of a halogen heater 106 for ROM 
and 104, and the zero cross detecting circuit where in 108 a resistance-electrical-potential-difference converter and 107 
detect a halogen heater actuator, and 109 detects the zero cross point of AC power supply (AC) 110. 
[0016] The zero cross detecting circuit 109 receives the optical output of the bidirectional light emitting diode 1091 
which is the luminescence means connected among the ends of AC power supply 1 10 by the photo transistor 1092 
which is a photo detector, and outputs the pulse of zero cross detection signal 109a to CPU 102 at each [ to which 
alternating voltage crosses a zero level ] event. 

[0017] Fixing roller 104a is heated at a heater 106. According to the temperature of fixing roller 104a, as for the 
thermistor 105 arranged near the fixing roller 104a, the resistance changes to a linear. This resistance value change is 
changed into an electrical-potential-difference value by the resistance-electrical-potential-difference converter 108, and 
this analog value is outputted to CPU 102. 

[0018] This resistance-electrical-potential-difference converter 108 is a circuit which pressures an electrical potential 
difference partially with fixed resistance and a thermistor 105. CPU 102 reads an electrical-potential-difference value- 
temperature table (not shown) from ROM 103 based on the analog value inputted from the resistance-electrical- 
potential-difference converter 108. Moreover, this temperature, Electric power is supplied in segment (heating element) 
106a HE of a heater 106, applying feedback by phase control to the heater actuator 107 based on zero cross signal 109a 
from the zero cross detecting circuit 109. Temperature control of fixing roller 104a is performed so that it may become 
temperature required for fixation of a developer. 

[0019] The heater actuator 107 has the light emitting diode 1071 which is a means to emit light according to heater drive 
trigger signal 107a, the photograph triac 1072 through which it flows in response to this light, and the triac 1073 through 
which a trigger is carried out to the continuity signal of this photograph triac 1072, and it flows. The triac 1073 through 
which it flowed becomes at every lowering of an AC-power-supply electrical potential difference with non-switch-on 
automatically. 

[0020] With the gestalt of this operation, CPU 102 measures the elapsed time Toff from after the last burning 
termination of a halogen heater 106. Therefore, CPU102 has a timer 101, starts a timer 101 at the time of burning 
termination, and measures the elapsed time from the event. In addition, as for predetermined time, it is desirable also at 
the time of equipment power-source OFF to make it operate a timer 101 at least. If the timer 101 is not operating at the 
time of burning initiation, since it turns out by this that said beyond predetermined time has passed, elapsed time Toff is 
set as the maximum defined beforehand. 
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[0021] CPU102 finds the phase control soft start time amount Ts proportional to this Toff time amount by the degree 
type. 

[0022] Ts=nxToff - generally n is a forward constant smaller than 1 here. However, depending on the property of a 
heater, it may not be smaller than 1 . 

[0023] Therefore, when the elapsed time from the time of the last burning termination of a heater is short, the soft start 
time amount Ts is short, and when the elapsed time from the time of burning termination is last time long, the soft start 
time amount Ts becomes long at reverse. A soft start is performed by changing an energization phase angle gradually 
for every half-wave type so that the resistance welding time in the period of this soft start time amount Ts and in a half 
wave may be lengthened gradually. This situation is shown in drawing 2 . 

[0024] As for drawing ^ (b), drawing 2 (a) shows the case where the heater-off time amount Toff is short, respectively, 
when the heater-off time amount Toff is long. When the heater off time amount Toff is long, soft start time amount Ts is 
lengthened, and when the heater off time amount Toff is short, soft start time amount Ts is shortened. However, if it 
becomes beyond a value (for example, 5 minutes) with Toff time amount, the value of Ts will be set as a predetermined 
upper limit. 

[0025] Moreover, since the numbers of the half wave contained in the time amount according to the die length of the 
soft start time amount Ts also differ, it sets as a phase angle data table 30 as shows the phase angle over each half wave 
beforehand to drawing 3 (a). Since the number of the half wave which the soft start time amount Ts becomes long, and 
is contained in the time amount also increases so that elapsed time Toff becomes long, the number of the phase angle Ti 
(refer to drawing 3 (b)) to set up is also making it increase. The numerical group of Toff mentioned to a table 30 makes 
the field below a predetermined value high density preferably (about [ from several seconds ] 30 seconds), and it 
considers as crude density more than it. The same Ti value may be included in the numerical train of the phase angle Ti 
as which specific Toff is specified (when especially Toff is large) in part. When the Toff value entry which is in 
agreement with the measurement value of elapsed time Toff does not exist in a table 30, the latest Toff value entry of 
that measurement value is used for the utilization time of this table 30. 

[0026] In fixation temperature control, the electric power supply to a fixing assembly is quickly performed by the 
configuration of the gestalt of this operation, and flattery of the temperature control on the front face of a fixing roller 
becomes good by it. Moreover, since soft start time amount becomes long, the rush current at the time of Heater ON can 
be suppressed at the time of low power mode, and it can lengthen the life of the triac which is a heater actuation semi- 
conductor. 

[0027] Although the above-mentioned explanation showed the example which proportions the phase control soft start 

time amount Ts in Toff time amount, it is possible like a degree type to also make it be proportional to Toff time amount 

exponentially. 

[0028] Ts=N-exp (M-Toff) 

[0029] It is the constant which defined beforehand N (0<N) and M (0< M<1) here. About the number and the value of 
each phase angle within Ts time amount, it is the same as that of the above. 

[0030] Drawing 4 shows the outline configuration of the fixing assembly driving gear concerning the gestalt of other 
operations of this invention. In drawing 4 , the same reference mark is given to the same thing as the component shown 
in drawing J_ . With the gestalt of this operation, it differs from the gestalt of the 1st operation in that the radiation 
thermometer 1 1 1 as a temperature detection means to detect the temperature of the segment 106 of a halogen heater 106 
is formed. It is thought that the elapsed time Toff from after burning termination is last time long (there is a correlation), 
so that the segment temperature of a halogen heater 106 is low. Therefore, with the gestalt of this operation, as data used 
in order to define the phase control soft start time amount Ts, it replaces with elapsed time Toff from after burning 
termination last time, and the output of a radiation thermometer 1 1 1 is used. That is, in inverse proportion to the 
segment temperature of the halogen heater 106 in front of halogen heater burning, it has decided on soft start time 
amount. The same effectiveness as the above is acquired also according to the gestalt of this operation. 
[0031] As mentioned above, although the gestalt of suitable operation of this invention was explained, various 
deformation and modification are possible. 
[0032] 

[Effect of the Invention] According to this invention, according to the elapsed time from the time of heater burning 
termination, suitable soft start time amount can be set up last time at the time of the phase control of a heater. For this 
reason, for example in fixation temperature control, the electric power supply to a fixing assembly is performed quickly, 
and flattery of the temperature control on the front face of a fixing roller becomes good. Moreover, since soft start time 
amount becomes long, the rush current at the time of Heater ON can be suppressed at the time of low power mode, for 
example, it can lengthen the life of the triac which is a heater actuation semi-conductor. 
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[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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